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-fr ^3^Hr}jl, MIC MILC ^^7> ^^o) s)£S. ^> ^ 

« <T *fl]=^f^ ^^*>£], ^-7] £3) iESjAfc] AVJf^ 433. 

^-71 7}& * DflH^^o, Ao v«, s yvnKg. ig^Rr 

^•71 »m^r 4^3j-*Hr 3** ^8-2. 

3. *Hr £3** °1» ^-g^ Hl-nj- E^]^ ^ ^"71 ^ E^fl 

*l^Ei# ^til*l 3g:& iq^#efloi ^.^ ^oicf. 

£ 4 

wl^^, MILC, ^l^i-^^ 
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^El€" o)M. «VnT- E^fl^^Ei ^ #7l ^ 

1- T^ltb t^-H-elM :£*KCrystallizing method of silicon thin film, TFT used 

the method and flat panel display device with the TFT} 

£ la £ ld^r ^Hfl MILC^# °l-g-*fl til^^ ^-g- «|^-g: ^S^fe- #7$\ 

£ 2a tfl^l £ 2ctt h}^-^*]: «J ^HH ^ «>*Kg- 

5L 3^- 5L 2b^ rnY-gr°11 ^ ^ ^ ^JE. 

s. 4^ s. 2 C s] ^ ^f£- ^ ^S.. 

S. 6-^ 7]^ M-eH t±<y 

£ 7a £ 7c^ £ w>^^ «J ^HH ^ 
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<9> t,]^^ MVn^-o. ^3^^ ^ofl ^ %°-3-, **\, <H 

e)^- ttVnj-o} ^jgs). yj-^ ol -g-^fl ofl^ cl^^eflol ^(Liquid Crystal Display: 
LCD), #711 ^ r]^s.^)o] i^XLight Emitting Display) ^ t-l^elH ^} r} 

3D ^Jl^^ «>£^ ^> -^^1 A>-g-s]^ HVni- E^^ iE ^( Thin Film Transistor: TFT) 

<10> 6SJ3 t^^o] ^>u). o.7l #7fl ^ x^l^H i7} lE^r ^71 *l7fl ^% €\ 

^#3H ^> ^ Sj^- Cl^l-eflol ^j-ofl A}-^^ Wl^^ ^3e]§- «VB| E^fl^^Ei 
(amorphous silicon TFT: a -Si TFT)^r ii, ^ ti JrS.^l %W 

<>1 w]^^ ^Hl€-°)7l nfl^-ofi lcuf/Vs ^ls>^ ol^ £ ^. ^ a\ 

(polycrystalline silicon TFT: poly-Si TFT) 3. tfl*]]^-^ ^^^.S. 7}JL S^cf. <#7) cf 
^E^ QflElti. iesji on^ cl^^eflol oM E ] tL D |jEs]A o. 7 ] ^ ^ ^ 
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<ll> ^y)<% ^Sl^-i- 7}*1 « 0 >^o.S. ^ til, °)±r A^. 

711 ¥ 7>Xl5. ^ 014. 

<12> 4^^^ ^*M€-§: f^Kr U"tH^ ^S^Mtf^*}-^ (Chemical Vapor 

Deposition: CVD) , Photo CVD, HR(hydrogen radical) CVD, ECR(electron cyclotron 
resonance) CVD, PECPlasma Enhanced) CVD, LPCLow Pressure) CVD y o v ^°l 9XA- 

<is> tfriQ, Hi^g^ #^-fV -f m^3r*Rr u o v ^lfe J1^^^2f(Solid Phase 

Crystallization: SPC)^, elM^ (Excimer Laser Crystallization: ELC)^, <3^f 

^Ji^VsK Sequential Lateral Solidification: SLS)^, ^ ^5. ^SKMetal 
Induced Crystallization: MIC)^ , tt£ ^r^ ^^(Metal Induced Lateral 

Crystallization: MILC)^ . 

<14> =1^}, ^7} -H^^S)-^-^ 600X^1^ JL^oll^l -^jq^o) H 

tt 3H*1%£| ^*>» ^32.^1 *lM*Hr tfl 7)=^<y afsjL, ^-^^ rf 

^ til *Ml7l- iicf. tr^, ^ -B-S ^3^£- 

^7>^ ^0.5. ^£1- ^ ^^Kr 5Hr^. °1 -frJE ^ 

Str ^^Hl ^*fl °1 ^e)^ 
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MVnl- E^U]^ ±7.} 9) JL^ o) >|) Hj , 1^ £1717} ^Jl -f^ 

<i5> ^e^] oje^v ^efl h]^^ ^jrj. sfl^^l iflsfl =4*4 

■fr£*Hr ^ -B-S ^S^l ^1*1 ^q-. *1 -fi-S. ^ «1 

3^ ^^Sj-^l7l7l ^sfl A>-g-^ ^ ^-g-o] tij-t^] <g<*°fl^r t^o] 

2"Ff-*}*l 333 3.7}7\ 3.3. U-^ol ^71 nfl-E^ # = 

3^ ^ ^ 7lE} ^7l^ l5l-7> 300 vfl^l 500 tijiiL^ a^dfl 

<16> £ la ^1*1 £ lcMlfe #2fl #714 ^ #4* -frs. 4^ ^sKMILO^l- -B-^fl 

433^ ^*Rr ^-1- M-^iflsicf. 

<i7> £ la4 &o] Jf.^ 7}&(1) ^ofl SiOx ^JLS ^#(2)^ ^^Ka, zl $H a] 

^^(3)# ^Sjul, oj ^3^(3)3 ^<3^-(4)^r £ 

* , sflB} <^fl zi tf^ofl £S efl^^e^- ##^(5)*- ^3 s^ilS. 

^tb4. °1 #^ v (5)# o}.g-sfl ^3^(3) #Jf£] ^<S^(4)* £ lb4 ^y- 

°1 ^ 2fl^-2-S S^«fl § ^ ^2|- #*flS*l M^(Ni) «j-n|( 6 )^ 

4. 4^-5., °lf ^^el*>7fl s^, £ i c 4 ^o], wl^^ *|<?i^(4)ol 
3^4*1 ^ ^(AHMfe M€(6) ^^H ^«fl -R-JE l^sl-7> MIC ^ 

3(7) °1 ^SU, ^<34(4)°1 S 
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91 ^(BHHxr ^7) MIC ^^(7)^^JfEi #^°.5L ^$-7} MILC ^^(8)^1 

*l^€4. ^-H, MILC <3<3(8)^ <##2] ^<a^(4)l- A}7]^ £ lcWH ^ ^ 9Xt= 
££r MILC^l <8>S€ ^^^1^. 

<i8> oleltb -B-S ^ ^SKH ^ J=^1^1 ^-fofl^f 
ti]^^ ^g-ofl TflolE ;g<£^ ^ 7i]ole * n ^0.5. Ni ^> 

^<5>jl ^SH*}^, time ^<g* ^ ^oiE ^^g. 

^-7} iHi^ ^ Ni ^^JI, #7l 1£ ^l^liSi ^^tb 4# 1*1 

^3 ^j^^H ^27} ^£ = MIC MILC ^7} ^*1*> 

^ ^ #SM*1 ^ 014. 

<19> ^7]^. ^ ^gfl 7 )^ofl ^c>|A^ M ILC °J <^ Sfrtfl* ^«fl^ tJESj 5. 

£ ell^liE ^ ^^eflo> ^33. ^pfl ^av ^ ^aj^^oj: a} 

^ *3 A o V ^ ^71 -> i; oH1 ^ ^ ^^ o] 42.^ c]-^o| 5-1^^. 

^-^^-S. ^-§- ^sH&Kr y o V ^* XI ^Kr 31 ZL S-aJo] 

<2i> 4^- MIC °j^4 MILC <8^Sl ^3)7} ^^r^o] 
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<22> igj-tgo] cr o. m.^ D flEejA*o] ^]ofl ^^ A } 

? J ^ SU^ii., ^ ^» #^ ^ Wl^^ -gE^ MVnVo^ « 0 >^^r *fl^*Kr 

<23> ^-7l5f ^ -^-fc ^*>7l 71* tfofl 4^ 

5d^r ll^litt *§^S>3, ^"71 ^flS^ifSl ^ffe £33* #*fl 

^^>£^ *§^*Hf #71 I-?]] pflE^^o. j^^Hr ^g*h ^- 7 ] 

7l* ^ DflEBlAf^ ^J=L S al^^g 'eS]? *8^*Hf ^4, ^"71 

MVnVo. ^^fl ^sHsRr ^£ °]^°]& ^ ^3 

wj-^^ ^tM}. 

<24> Cf^ ^V^, ^7l 1-^ fflEeJ^f,^- AV 7 1 7 ]^.o. S .a.Bl 

^o] 1 ^ #^°J *fl 2 -SS-ol 71^ ^<*M3, 

#7] 7$ 1 ^1 2 ^£?Hflt ^5L^- ^fl^Rr *Mf"g: 3£^M, >S-7l ^ 

1 #7l 7l*oll 7}77}$\^^ n ^-^ol ^71-^JL, <#7l Z\) 2 #71 

<25> o] nfl, ^-71 afl 1 Si0x(x>l), SiNx(x>l), MgF 2> CaF 2 , A1 2 0 3 , Sn0 2 ^4 

^•^r n^tt °l^f-<H*l 5- ^ ITOClndium tin Oxide), IZOClndium Zinc 

Oxide), ZnO, ln 2 0 3 ^4 ¥^^r ^^^^l 5" # 3°l£ ^VM^ 

^oflAi Ajaisq^ 3^5= ^M- o}^ *\JL, #7) *\) 2 

Fe, Co, V, Ti, Al, Ag, Si, Ge, Y, Zn, Zr, W, Ta, Cu, PtS. °]^°]& &°.3.^ ^ 

41-9 



1020020045955 ^7}: 2002/10/31 

<26> 5E ^gofl 9J\K}^ t ^7} il^Af Cr0x(x>l)S 

Cr0x(x>l)S *fl 1«|^, ^- 7 ] ^ 1 yvnvo] Cr o_ s ^ 2 

^^Hl tfl-§-*Kr ^V 7l nflE^^cfl cfltb sflE^ ^4 

<29> o]e^ £r ^<*\) #7l ^^5}- ^ufl Ni , Pd, Au, Sn, Sb, 

Cr, Mo, Tr, Ru, Rh, Fe, Co, V, Ti , Al , Ag, Cu, Pt 5. 0^0^ ^ls«Ej 

<30> £ ^-rg^ g:^. A o > 7l ^ ^ JiL^ ^*>7l ^<5><*1, 71^; #ofl £4= 

^s\- ^nfl #^3. ^-til^ ^S*- ^Kg. ^ ^ ^ #7l I-?" lEgJAf ^ 

#7] ^^5)- Sj-tq-g- ^u^].- ^4, A c V 7 | 7 ^ ^ H ] 3 

^ ^sl^ ^#*Rr ^4, #71 al^^ ^el^ <l^el*fl & 

^* 53* -^21^ *msi ^sj- ^l^tbtq-. 

<31> ^4 Cf^ 4^g6j) 4*}^, #71 D|)E?JAf^ Aj- 7 ] 71^; O.^.^- El 

^^91 *fl 1 ^£4, #^<?1 ^1 2 ^°1 ^VS. ^-H}^ 71^ «|5|olSl, 
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^•7i *q i a 2 ^h*h=- ^-71 ^i 

1 #7l 7)^<H1 7>^^^ ZL f-^ol ^HVJI, ^"71 ^1 2 ^71 

<32> o] ufl, ^v 7 | *u i S i0x(x>l), SiNx(x>l), MgF 2 , CaF 2 , A1 2 0 3> Sn0 2 

W-^^: ^l^-^^l ^ ITOClndium tin Oxide), IZ0( Indium Zinc 

Oxide), ZnO, ln 2 0 3 ^.^^ S^MS. ^ *H51 

^<H£ ^l-M- ^al^^L, ^-71 ^1 2 ^££r Fe, 

Co, V, Ti, Al, Ag, Si, Ge, Y, Zn, Zr, W, Ta, Cu, PtS. <^1^-^^1 

<33> Jfi. M}-tgO} c^S JL^ofl 0 1 ^ 1 g > -g;3«^E5J^f-0- C rOx(x>l)S. € ^ V 

^iTiu)-, CrO-S. ^ Sl^. 

Cr0x(x>l)5. ^1 lMVnv 3 |. j ^ 1 #j=l s Cr^-S ^1*1 2 ^-§- 

71^ 31^. 

<35> £E CfS. ^-^Hl ^|*>^, A o V 7] ^ESjA^ t^S-elH ^} 

°] nflE^^^olJl, AV 7 ] ^.Bfl nflE^JAf ^ ^^5)- sfl E ^ ^£ 4>7l 
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, ^s-)^- #dH Ni, Pd, Au, Sn, Sb, 

/. Ti, Al, Ag, Cu, Pt 3. °l-?-<H*L ^A^^-Ei 

1^ ^S*M ^ 71* ^Hl *M *ti 

■ I <8^£ MILC <£^°.S «K£*fl SHgM-, ^71 «V 

7fl*H ^€ ^o]E *}^g- ojs^^i ^ 

#7l £«| DflESjAfA ^. 7 ] 7l*O.^Ei 
"V^f *ll 2 ^&o] ^^M3, 

^•H^afll- €^fl*Rr *Hf^ , ^7} *)] 

Si0x(x>l), SiNx(x>l), MgF 2 , CaF 2 , A1 2 0 3 , Sn0 2 ^4 
1^1 5" ^ ITOClndium tin Oxide), IZOClndium Zinc 

jj»1^ MS ^Hl^U, ^"71 ^1 2 Fe, 

I Zn, Zr, W, Ta, Cu, PtS. °l-¥-<H*] ^A^^-Ei 
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<40> a. it^Q SE 4€- ^a}^, -$7) °flM^#£r Cr0x(x>l)5. 

^o]tim-, cr^-s. ^ sa^. 

CrOx(x>l)S ^y]S *fl 1^^, ^-71 *fl 1 ej-iSj-s] Cr^.S ^1=1 all 2 ^-g: 

<42> o]z\i£ ^ofl flo^, 4>7l ^33- #nfl Ni , Pd, Au, Sn, Sb, 

Cr, Mo, Tr, Ru, Rh, Fe, Co, V, Ti , Al, Ag, Cu, Pt S. ^l^^l ^^S.^] *V 

^ ^ oi^^i 7j\<a + sari. 

<43> 2L*V, ^6|) <&o] AV 7 ] ^ DflESjA|A aV 7 ) ^ cgQo] eg <*J ofl ^ ^ 

^-§T 71^-ofl ^>*l5Mj- f&^m. ^ 9X3- , o] nfl, ^ 

7} ±£i g JE.efl<?l <3<3£r A oM *fl)£ o§<^ o.^^-Ei MILC ^ MIC^ ^ MIC ^ 

Aj-7] nflEgJ^o] AVol^^ Ni, Pd, Au, Sn, Sb, Cr, Mo, Tr, Ru, Rh, Fe, Co, V, 

Ti, Al, Ag, Cu, Pt 3. °l^o^ ^i»sl *>q- o^cq ^ #^5. o] ^-o^ 

M^oi 7 ]]7fl^ ^ 

<45> AV 7 -| S-^o. g-^^7] ^ 7l^r ^ofl tifl 

^ 5^-^, #71 5)-^^ ^flS. 3<HS. *>M"^ H^l^E)* ^Hl*V ^ ^ 

^#eflol $Z<>H, ^71 E^iE^, #7] 7l^r #ofl $1*1 *H « 
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%SLS., ^°]5L #7] *m °§<*!^ MILC <$<$SL3. «>JE*fl f^t4, #71 

*fl ^71 *fl^ <3<3 TflolH ^oi^-g- 7fl^*H 

^-71 TflojE ^^nVjq. 7l ^.o] x>ol ^ #7} ^£^1 *H £ #7] ^ ^ 

^^Sf AA ^ ^ ^*r, ^71 f>7> ^g^, ^ ^ 3^ 

A oM =efl<?l A o V 7l SJ-dL^ <Hi=- 3t ^^-o] ^|5l£S S>fe- 

3)lA]uflo]^nl-^- ^"M^l ^^-S <5>fe ^ cl^#Eflol ±_7\% 
A. 

<46> 4S. JL^ofl ^7] D|Eg)Af o. ^v 7l ^ c efl o] cg^ 

°1H U o V ^ 7l^ofl e^S}^ 3*r*l5.^r ig^ig ^ XI JL, 

o] nfl, %7] ^ Eefl?] <^£r #7] ^ ^^AS-^-Ei MILC 31 MIC^ ^ <^ 

MIC <3«W £*}3- 4 1 SM. 

U=tr -SHMIfe Ni, Pd, Au, Sn, Sb, Cr, Mo, Tr, Ru, Rh, Fe, Co, V, Ti , Al , Ag, Cu, 

<48> t£ 4= S.^lofl 5^}^, # 7 ) a> E ^ ^ JEeflo] eg ^ jjj. 

^■71 gai nfle^^#^ *V 0 Hfe Ni, Pd, Au, Sn, Sb, Cr, Mo, Tr, Ru, Rh, Fe, Co, V, 
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Ti, Al, Ag, Cu, Pt 3. ^SLsL^E] 5>M- ol^-S] #4* 1-^^ ^1^^ 

#7] #nfl #^5- 7 fl*H% ^ 5atf. 

<49> ol£>, ^-^-^ 5L^# £ ^X\6\]^6\] iH} ^Ml^l 

<so> ^ofl *|^<5}^ 4^-4 

<5i> £ 2a .£ 2c^r ^ yj-sJ-^*!: ^SJ- ^ 

<52> 5L 2a°lH 1- ^ ol^l, ^ 71^(10) ^Hl M nflE^^^- ^^tf. 

5fl<H ^"71 I:?" l^if^ *Je^ ^sj- #°fl f-^-tb 7]^ 

^ «VnV(20)^ ^ A J-7l 71^ ^(20)£ 7l^;(10)^^ ^ #^<*1 1 

*)1 2 ^€-<>l 3213*} ^^-S, 7] ^(10) 

<53> o]£. ^Ml*>7fl ^^*>^ ( ^71 7)^ «^(20)^r S. 5^1 5} £o] ? 

^ 1 I )*h ^ #^ >JI 2 ^£r(IlH 7} ^-(10) 7i 

51, a ^Hj trj-e}- ^^o.S ^ri ^tifl# o] 7}^ ^(20)* 

ol^Hr ^ 1 Si0x(x^l),SiNx(x>l), MgF 2 , CaF 2 , A1 2 0 3 , Sn0 2 ^ ^ 

^-f^*} 5- ^ in 2 o 3 , ITOClndium tin Oxide), IZOClndium Zinc Oxide), 
ZnO S^l^S. S-^l^i ^£]rr s]-u(- o}^sq ^.t^tb 
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1020020045955 #^ H*}: 2002/10/31 

^1 2 Fe, Co, V, Ti, Al , Ag, Si, Ge, Y, Zn, Zr, W, Ta, Cu, PtS 

<54> ^-71 7]^ ^(20)3) Jf*H nfs. ^^l^<y ^JE ^-wfl^- £ 5°fl ^ 

7>^Cf. o)^ # 7 j ^(20)^ ^-^Jl4» ^, °1 71 

^ ^(20 HH %^ ^r^-£- #°l7l 3°14. 

<55> MVnl.^ ^ yVA>^ #ol7l ^SflA^ 7 ] #4 MVnl-^ ^^^-^ ^c>l7> -fr 

e^H, 71^4 ^^l;ol ^-o}^^ H>A>^ 33 ^0^1 ^TTfl ^4. 71 

^-4 y>^L «y^*v ^<Hlfe 7i^ -^#01 e^tb 1 ^£--8: ^ 

°.3L 3#*ll M-7>^, ^, £ 64 ^-71 71^ ^(20)^1 -^H ^ 

#i*fl °]^]*\±± tiU}!- *}#^ ^ ^Tfl nJ-eH, 7]^ 

avnvo. rl^^eflol ni]E£J^(black matrix) 7l^-§- ^« ^ 5£if 

<56> ^ 7 ]9\ 7^ 7)^ ^°\}*\ ^-^tb #^ ^ 1 ^§ # #^<?1 SiOx(x> 

D,SiNx(x>l), MgF 2 , CaF 2 , A1 2 0 3 , Sn0 2 ^3-°^ ^>-g-sl^ 7^4 

^ 2 ^-g-J°S A>.g-£|^ Fe, Co, V, Ti, Al , Ag, Si, Ge, Y, Zn, Zr, W, Ta, Cu 
^ Pt5L ol-Lo^ ^oflA) ^Efl£l^ ^l-uf ojAj-o^ *^-7j]^7l- 3.7] ^6\] 

*>tf. ^71 7^1 1 ^^rSLS. In 
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2 0 3 , IT0( Indium tin Oxide), IZO( Indium Zinc Oxide), ZnO 3E.^#^g 

^ -^51^ ^33- #^0] ^-o.^, ^-7] «]- 

^"(20) ^ofl o] ^^5). ^nfl -§-^oj ^-0.5]^ $0) H>^^, o] 

«fl, ^e|^ ^3}- #°fl Ni, Pd, Au, Sn, Sb, Cr, Mo, Tr, Ru, Rh, Fe, 

Co, V, Ti, Al, Ag, Cu, Pt 3. o)^o]^\ ^<LsL*-B\ a}h»^ *>u|- o]^ 

<57> #7)21- ^ aVnVo} -^flofl xr^^ J£ o^B}- ^7l ^££7> 

B>, 71^4 ^o.S.^-Ei tiVcfl t^o. ^ ^ ^o] # 7 ]# 

£tK ^"71^ ^ ^ 2 ^ ^-o] ^E)^2] ^ 

<58> ^ 7 }9\- ^ 7]^ «Vnl. (20) ^ ) yVul- A]~g-^H *fl^- ^ & 

^dl, -1"^ ^E^, ^^^j-, PVD, CVD ^ «j-^o.S *fl^ ^ $14. 

<59> «V^*V , ^sj El ^ 21 *fl 1 ^-g. ^ ^ ^<3# 

RF n>zn-i]E^. ^e^^ ^1 -g-$ ^ i^-s^ ^1 2 ^£-£r RF SE^r 
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<60> ^, ol^ ^ 5Lf-*Kr 1 ^HH RF S|-$}* ^7}^ 7)^ SiO# 

^^A]f} 7 ) Al^>Jl ^^>^ RF #^1 ^-4^ i^-*Kr 2 

7t-sfl^l^ RF 5E^r DC 43* 3*>3^-3. ^ 1 Aj.g.jz}. ^1 2 tfcfl 

3^ ^£ ^Wfl* 7]^ 7] ^ Aj-ofl <r 5U^. 

<6l> o)^ sag- ^ <i^2Vofl ^fl ^ ol^ C-fl, ^, *fl 1 ^ 2 -^^9] 

^%°} 91^ ^£1- t^A] 7]^A^ A]^<g^2>^ ^A]tl:4. °1 *fl ^ 

^"8: *}-g-W. ^1^1 ^^iHl ^ ^^^r£# *H*1 ^7>Al7l^ *fl 1 ^ 
^S\7) a] ^\JL, ^1 1 2 ^§ 27>*1 ^^-o] ^a] 

ojl ^^H, ^^^.S. 7}# ^ ^S^l^^r 3 ^ ! a^o] ^-oV o^} 

z\o] ^^\A) ^4? #^<£ *fl 2 f^^t}. zl ^ £L 5<H1 £Al^ yf^l- Qo] 

^1 1 I 7l^O.S.-^Ei igo^^ ^^.O^. ^fl^ *ll 2 

^^■(n)^r 7l^5L^fEi ^<H^^ ^3^3. ^7>*>^ §15. ^7fl*V^ 7^ ^ 

<62> ol^Tll 7l^Aj «Vn^(20)^; £ 2a°+ ^°1 *§ Aj ^ , 7l #(10 HI 7\v\^ ^*t°\]±= A] 

1 ^§£1 ^^°1 feol, 7l#(10)^5^-E^ ^ 7l^ «VnV(20)Sl Aj-tL^ofl^ *ll 2 ^ § 
^1 #*&o] ^Cf. °1 nfl, ^"71 71 MV^-(20)Sl ^^ofl^ 7M^S\- #nfl 

#^°1 f"^-^ ^ ^§^1 ^1 2 ^fA5 ^ «1^^ ^^1^51 

^-^^l^ ^71 /ifl 2 ^-°r5l^ cl- ^pg^}. °-^ol til^^ ^Sl^^l 
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^2}-# -fr£« *r °j7fl ^cf. ZLElJl, oje^V #^1^1 ^s}- 

(20)^ ^i^^^i ^si- ^-^(2D# ±3. 

(20) ^ ^Hf°fl ^ D fl 1"^* ?]-fM7l*l ^ ^7} ^Sj- ^ 

(21) # ^-7>^AS *§^§ 

<63> ^-71 <2]- ^o] «V^(20)^r ^<H1tt £ 2b*lH # ^ Sl^l, 7l^ 

# «v^-(20)^- sflEj^t}-. *V<£ ##tV ^o] 71^ ^(20)^ ^ 

SK21)# c-1 ^-f^m °1 ^sl- ^(21)£ 3j)Eio.s. sflE^t!:^. 

<64> 71^-^ MVnV(20)^ jflE^£r 5E£ ^^efl^ ^- sflE^ « 0 >^ 3} 

« 6 V^O. S ^ 3rflE^§ ^ oil}. Z^C-fl, ole^V sflE^ ^y] 7}^ ZL 

S#°l ¥^H1 ^ <3^°-^- ^*V7l ufl^o]! sflE-1^^ ^ofl^ ^A>7> ^^^4 

tV ofl^lofl^ ^^O] *>ol7> 7l<?]^ ^JLS., tfl7fl ^A>£^ ^^ofl ti] 

sfl ^ 4~ 5 tai]ofl ^t|.. ^, -SM 71 ^ ^(20)* 3000 A ^ZS. ^^Z}^ ^-f ^ 1 
vfl^l 1.5 m ^£7> ^Aj-Tg^- ol^-Tfl ^cf. u}-eH, £ 2b£) sfl^^^l "m" 
^--g-^ £ 3°1H -§ ^ o^-ol 7l^r(10)^r o] e^fe 3*>^ °l-f-7fl 

<65> ^*\, Sflt-l^oll fil«fl 4>7l 7l^# ^-^(20)^8- £ 2b^ ^-o], 3fl ^ol ^#^1^1 ^ 

o>q^, £ 34 ^°1 sfl£i^€ ^^(C)4 ^E-l^si^i 8>-& <^(D)21 AfoHl a o v«.^ 
°1 c-l *oi ^izi-^ ^^(E)ol ^^DsM] 
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<66> -*7l^ ^B^oH MV^(20)^| sfl^^ ^, ^€ ^ 

^(CHH^r AVjf^o] 2.-T- *fl 1 ^-g-^iL^ £ *ll 1 ^sv(22)^ 

^3*1 ^ ^(D^iM^ mi^Q ^^(O* *ll 2 ^£-°J 

(20) ^1 J^}^^ ^^S)o] ^ ^1 l ^1 1 SVnl-(22)^; t*1 3^0.5. 
^~§-*Kr cfl^l ^71^- ^°1 ^^*>7l *H1 7l^<Hl SiOx(x^l) iE 

^ SiNx(x>l)5. ^1 ^ ^ B]^*^. ^Wl^><^ 7l^O_S^-E^ <£7|-E) ^ ^1 

(21) # ^-f'HlH ^SMl Hi, ^, ^"71 f>?_> ^(EHH ^5}- 
(21)^ sflE^S]^ ^ ^^(D)AS^-Bi sflEl^s} ^ ^ (C)€r &<H*1^ 

<68> ^>7l^- ^-^1 sflEi^-a: ^Al*V :fofl ZL ^^.S. £ 2c §ol ^E]^. 

(30)# ^ <1*13» ^*fl ^^-g: ^Al^t}. -f-tt ^ 

£ ^ E^fl^^Ei^ *fl^ <3<*2] £1711- <*v}sL 4^ 4<$*}7fl ^S}-^ ^ 5a ^ 

^iLS, ^El^ #nfl ^JlS Ni# Aj-g-^- 7g °-6)) 500 °C ^1^1 10*1 # ^JE^ ^ 

&*}^. ^3Mr£fe 550 3/zm/hour ^£7> 

<69> oj^Tfl ^^s}-7> 5flEl^^^ <3<3(D)£r 7l ^ ^(20) -tf^ ^ 

2 ^£°fl Sllfe ^El^ ^^S)- #nfl #^0)14, 71 ^ MVn]-(20) ^ 

21- «]"B|(21)A5.^-E-1 3]^^ 51-71- -8-^51^ MIC^^A^- ^^^l-SlJl, 3)1 E^^ 

41-20 



1020020045955 #^ ^7}: 2002/10/31 

^(O^r 7]^ ^(20) *fl 2 ^^-ol^ ^-^(21)ol ^o}b.sL 

A oM MIC ^^^.S^-Ei ^ ^5^7} -fKESH MILC ^5^4. 
<?o> iE?tV, o] MIC °J^^ MILC ^Tfl-^edVHH^r 7)*§-<$ ^(20)^1 ^a}^ 

^at £ 4<Hl^i 1- ^ 5£^°1 > MlC^^^f MILC ^*Rr ^"Efl7> €^ 

#*fl t^l tf°> olS«E^ ^ ^^5h7> ^Sl<H MIC ^(31)°- 

5U^1 &?ti 3<H MILC ^^LS ^Sj-^M MIC g MILC^l ^ (33)°-3. ^*fl*}7fl £ 

4. ^ ^>M^, °1 ^^S^H^r ^>7l 7]^ av^-(20)^ »1 l ^-g-jz)- 2 . 

^^as 3*1 3^.3. ^*fl7>^ § ^ sa>n ^4. 

<7i> a o v 715) . ^.o], ^ej^ «^o] ^sj. °l-g-*M ^ v ^# 

g 2EiS|)S] <^-g; ^ H>£^)1 ^f^, #71 H>£^ tf-tjLofl Tfl 

o]E ^c^nV^ 7 fl7fl*H ^^TT Tflol^ *i^-0_3. ^1^4. 

<73> a o v 7 i ov^^i o. wi-DVoii ^ulsq-cr %°-S., -E 4<M 

1- °fl, *fl€€ <3^(C)Sl MILC <3^i(32)°] *fl^ cg^ol 5)^, ol MILC <3^(32)£] 
Jfo} sfl^^^l <^(D) 31 <S^(E)<?] MIC <8^(31) MIC^ MILC^ 
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i <^-4 71^(10)4^1 A>olofl^ ^, 1-^ DflE^^V 7fl*1j3 

^Bfl7> ^Cf. #^ ^-71 « 71^51 Afojofli 7 l^j MV^-(20)^r <^*1 ^*fl 

« ^^1 MILC^^(32)^ ^<H1 71^ wVn|-(20)^ 1^ 

<74> oi^Tfl cf^^ «>^2l «V£^1 ^o)l^ ZL #^-5. 711 o]e ^ 

^ ^-71 ^ ^-3l°J ^ «^ofl Jl^ri£ ^-§- ^^j-cf. 

< 75 > a o v^*v h><4 ^ e^I^bH 5^°!^, «>^-^tb H ^HHl 4 

^eflO] ^q-g- ^A^yjL, cfAl SflAlaflol^ Ul--g- * ^ 1=310} 

<£-g-*m ^ o] ^ i ^^-ol ^cf. ole^ ^^cl ^ ^ofl 

^ oKH, ^ ^efl^l ^-g- t±<#& ^Efls^i 7>^§>rf. 

<76> ^ 7 ]9\- tn-PV E^liElSl ^llS^^^r ^#3H i7><5l ^ ofl u^-Bf tJ-Oj:^. 

711 ^ 7>^*V 31, ^, s&7) Cf^^ -^Sl€- ^ ^0_ S t}<#^ « 0 >^ofl <2l*fl eJ-Bj- 

<??> ^-71^ ^ ^ls^^^l 5a°H, #7] ^ m.&*)+B\7} yflig tl^i-ell 
°] 4i*H *fl -g-^ ^-fofl^r ^"71 ^e)^- MILC <^2l ^^^>7l ^tb, ^, 

tiVE^l ^11^^^-i- ^^^>7l 71 ^ 3tflE-l^ Sfi 

711^^1 71 71 ^§11 ^^<H1 ^S\^ nflE^^ ojo^^. ^b^^^^ ^ ^ ^ 

^Hl ^ 91^^ ^ ^1- ^1^ ^ ^711 ^rf. 
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<78> nJ-EH, Aj-^*v a]^^ ^?]^2) «^^r cl^-M°l ^ 

3-2.5. ^ nflE^o} Cr/CrOx ^ oj-g-^- ^ oicf . 

<79> £ 7a ifl*l £ 7c «*flfe ^"^^ u}sJ-3]*V a cfs. o_j .maHH rej-s. a)pg^ ^e) 
^ ^JrJ. q.^^ ^oltf. 

<so> -f^d, 71 #(10) Cr0x(x>l)3. ^1=1 *fl lB)-(40a)-g- ^ 

S Cr^^ ^l^ *fl 2 ^(40b)# 7l^ ^(40)-§- *§#M^- <>1 7]^- 

^ MVnV(40)^- nflE?JA S A>-g-^ ^ %o]t±. #7l 7l ^ ^^(40)^1^ H 

Cr<L3. ^ifLc^ 2^(40bH ^til^H-S, tlE^l ^ 
#*>*1 ^°>£ -r-^VM-, #71 CriLT} ^^3)-^ ci ^<H\f Ni »m Pb -f-^ 

^21^- ^Sj- ^*fl #^-1- *ll 2^(40b)Sl c] ^-frAl^lTiq-, 2eV(40b)^ # 

#71 ^W]^ «V^(41)^; d ^ ZL 

slJl, #71 71^(10)^1 7l#(10)4 *fl 1 «j-s]-(40a)^ ^Hl^ Si0x(x>l)M- 

SiNx(x>l)S ^5LB\ *]*\^Sr u\ ^ ^cf. 

<81> o}^ 7 \) 7l^# tiVnV( 40) ^ : ^ ^ofl- x= 7b ofl^ M. + ol^o] , #7} 7)-^ aV 

^(40)ofl ^B^^ ^Al*j-rq-. a o v 7 i «vni- ( 4 0 )oj cl^^eflo] <^ * 

^<LS. *}-%r^ Tj-fofl^ #7] 71^ HVul-(4 0 )^ 3tflE^^ ^ ^ d\] cfl ^ ^ # * 

<rf^ 2flE^ ^4 ^Hl 0)^0]^ - 5^ 3^ ^ 01^ 44^ 

<82> A o > 7 l^ ^-o. cq^ «VnV ( 4 0) ^. <3<3(C)4 ^Bl^^ & 

-^Al^oflA^ 7j-ol 7l^# ^(40) 7>^l7> -^^ofl ICj-^ ^i^«H# ^ 
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%o] o>u|n S nflo. Quivy ^A}^ t$s$-s}?]^ <&x]*Y, Cr0x(x>l)2] *fl 1 ^(40a) 
4 Cr3 2 «>^-(40b)^ *}°}S. ^1*V #*>^r ^ . ^ 

<83> Cf^-O.^, £ 7cSf ^"71 SflEl^ «>^-(40)^ Hi 3^ ^&)^ 

*fl 1 *W40b)^ Cr ^^14 #^ #^ ^Sj- «>^(41)<L3.JjLE-1 

Hl^^g ^(50)0.3. ^ -ffJE ^s|-7> MIC <3<*(51)^ ^ <^#°1 

^SjSlJl, 2fl^^ ^(O^-S^r #7l MIC °J^(51)A5.-^Ei ^S)-7> ^l^S) c>] MILC <g 
^(52)^| ^ ^^M ^^tf. tr^^H, o] ^^-ofl^ ^X|a)HAi<4 ^-o] MIC^- 

MILC^ ^ ^7fl^l 8^711 ^4. iieiM-, 4^ ^(C)4 sfl€=)*l S£o_ 

<84> a o v 7 i^ ^-o] ^is^ cf^^^ ^el^ ^Hl^ MILC ^^(52)S] #7> «-^ofl ifl^ 

^ , °] MILC °J^(52)^ ^r^-^ MIC <^(51)-°5. ^ JE.efl°] °§^£- 

^*V°i ^rS^l ^ W Jp:, n TflolE ^cgoi- ^ ^jojE ^ 

711^1 M ^^4- Tflol^ ^^*V Jfoflif- a o V 7 ) h] c Efl o] ^Q^d] 

< 85 > ^- ^vrgdl ^ = M-E]-u(]^^ ^S^l^, #7] ^ ^ Cr/Cr0x ^ 

£^ M Cr SE^ CrOx iMejAf ^£ 
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it Aj-g-^- nflofli=. ^^S)- l^iL) ^£.ofl^ &JE^ tfl'i -^Hr^t tr 

<87> £ 8^1^ o] ^ tn-ni- e^£^i^e^7> AM(Active Matrix) ^<$3) -R-7] ^Tfl ^ 

^ i^-I-elH ^>(AM0LED: Active Matrix Organic Light Emitting Display)^ ^SMS 

<88> 7^o] 71^(100)^11^ 

* 5H^^(200)2h MVDV Eig]*l^E|(TFT)Sr 7 flsflAlEi7> ^§^(300) 

°1 ^^€^r. ^71 71^(100)^1 ^ofl^ Si0x(x>l)M- SiNx(x>l)S. °l^-<^ 
*l5LAl)ol d ^ ^ 

<89> ^-g^<*>(300)£- 71^(100)21 Aj-igofl sfl^^^. tifll^ Cf^^^ ^3 

^ te^l *^^(302)ol 711 olM ^<2^(303)<Hl 2)sll ^fl ^ ^ , #7l 7ll o)^ ^ 

<S^(303)^ ^ofl^ ^-7] tiVj^l ^#(302)4 rfl^-sl^ tIMe ^^#(304)4 
"flU^Hr ^-(305)^1 ^^^cf. ZLE^Jl, #7] ^9j^(305)3f tII^e 

^(303)<^1 ^*(306a)(307a)°l o}^ **}<^ 305)^1 ^ofl 

€ H.efl9j ^^-(306) ^ ±:^*lq-(307)# *V£*ll #^#(302)2] = efl9j <^(302b) ^ 
c §^(302c)<Hl ^ ^^frcf. ^ ^*l^-(307Hl^r #7_V ^^^"(305)21 
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^ofl fgs§Q *111*I^K311)°1 ^^SlJL, o] ^11^^-4 cfl^t^ ^<a#(305)^l nfl 

*H2#^-(312H 7fl ^^1^ (310)1- oil- cf. 

<90> o]^7ll ^ S^fl^l^iE^ 7fl2flAlE^ ^-f^^r 3flAlaHo]A^ ^-(308)ol ^ 

S)JL, n± ^^^^(200)^1 7fl^7> W3KK309H ^^€l=f. #7] ^Sf- 

^(309)^ 7fl^-£] ^i^ollfe ^-71 ^^-(306)4 ^7)z\SLS. ^ 

(202)^1 ^SlJl, ol ^^(202)^ tf-^fe -fM 5]-(204H ^fS^, #7} $-7}^ 
^ ^SH^ tf^Mfe 7H4iO_JE. ^^-#(206)ol ^^^cf. 

<91> ^ > ^ 7 ]Q\- 7^0- v]^Z]]o] ^}6\] oic^, 71^(100)^1 ^f-f^lfe & 

*l"#*Hf ^£^^^(110)01 d ^S)^ C-ll, ZL^oflAi 1- ^ ol-ol, ol ^. 

^3 ^m^^(H0)^r &± <8«U200H a.«(H2)^ sflE^SH 7\\^S\o] ol 

A^, ^ilS. °l^f-o^ ti>£^ll *^#(302)^ <3<*(302aHl *fl^£]^ Jf- 

£-(114)51 sflEi^S]^ A o V 7l 5^ <3<*!(200H1 Sfl^Tr ^-g-(112)£r 5}- 

±2) 7fl^«- ^tb 3H:2, ^"71 ^ °J^(302a)«ll «fl^s]^ ^(114)^- ^"^^ wl-^- 

^^(302a)^r MILC <3 ^sH^l *V ?Mt}. tc|-t£M , 

°1^7fl ^OJ ^ sflEj^^- ^r^^ ^JIS o]i- ^ oi^ ^ ^ 

JL3|.] 

<92> #71 *V U>«2]- ^ M. i£igofl ttfs^, l;3Jj D|)E6jiff -S-Cf #^1* ^ 

Hl^sJ ^€\^r ^-8- ^^2f^- ^ 5tU, ^^-8: MILC °J^^.S.^r *|-7] 
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<93> t£th MILC ^^-g- W 1-^ nflE^^cq jrJjE^ c)>i#eflol ^7} 

<94> -M- l^tg^ 5_r£o\) S.X\& <y ^Alofll- %Vj7S. -g^Sl^M- 3^ 
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11 

£^t^ ^B}^ ^^2)- f-B-^S^- <§^*Kr 

#7l 71^ £ « °m?jitSl ^HfS ti]^^ «VnV^ tg^Rr 

A oM ^ei^ ej-^-a- ^^ei«B ^s^Rr ^-i: 

f^'AS §Rr ^3 ^33- 

[^T 1 * 2] 

^ 1 *<H1 

#^ 0 J *fl 2 ^-g-ol ^olE), ^71 1 ^€-4 ^fl 2 ^frfr * 

5^fi« #3E* ^*fl*Kr ^7l »1 1 -^-71 71^1 7}7} 

^ ^7}i5}jL, ^7} Z\] 2 #7) ^O^^ n 

^7>*>i^- ^-g- ^ej^- «]-^ ^s}- w o >^. 

3] 

^■7) a|| l Si0x(x>l), SiNx(x>l), MgF 2) CaF 2 , A1 2 0 3 , Sn0 2 ^ ¥ 

^ ^l-^S ol^^l 5- ^ ITOClndium tin Oxide), IZOClndium Zinc Oxide), ZnO, 
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ln 2 0 3 ^ 3E#*^3. 0)^.0]^ 3. ^ 3^51 ^143 ^oflAi 

*r J=-tg*V miSLS. ?>}±r 

[3^* 4] 

^ 3 *<H floH, 

#7] 2 Fe, Co, V, Ti, Al , Ag, Si, Ge, Y, Zn, Zr, W, Ta, Cu, PtS. °1 

aVB^ w o >^ 
5] 

^ 1 %H1 5&°H, 

>S-7l nflEgJAfo. CrOx(x>l)S «v^-ol7m, Cr^S ^l^el 

^^-S *Hr ^U. 
6] 

*H 1 iHl 5a°H, 

#7] £«Q DflMejA|,A ^-7] £<£ 7 ]$r ^Hl CrOx(x>l)S ^ti]^ l^n)-, # 

71 *fl 1 CrA5. ^| 2 MVnKg. ^ 7 )-^ yVnVo] ^ ^)0 S 

*>*7 ^Sj- 
13 ^ 7] 
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£*1 nflES^ofl cfltV ^fl^ ^-^4 ^-AH o)^^ £ s. ^ o. o, S ^ ^ 

81 

#7] ^e]^ ^SJ- #*fl #^^8: Ni, Pd, Au, Sn, Sb, Cr, Mo, Tr, Ru, Rh, Fe, 
Co, V, Ti, Al, Ag, Cu, Pt S. o]^6\%\ *>q- o]a o vo| =^ o) 

^<H*1 3# ^-^^ *m ^3 « c v^. 

9] 

*d<£ #41 £|*-g- ^ flfe M ii^ift ^*Kf 

^-71 sflE^*^ av«^ ^33. ^nfl §^ ^t.)^ «v^-* 

^■71 £<3 71* ^ ^3. ^e)^- 

-8-71 U]^^ Sj-Bf-fr <1^5l«fl ^£}-<5Rr ol^^^l ^ 

s-^io.s 

10] 

*n 9 sa°H. 
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#^<el *H 2 ^^-ol ^*}sL ^al^ ^-71 1 2 * 

S^Slll #51^ ^*fl*Hr ^l** ^"71 *fl 1 ^71 7 }7> 

fl^^ n ^7>S>JL, ^-71 2 ^-7) 7]^0_i^Ei ^^^^ ZL 

^7>*K£-S* ^ 3 xt <5fe «>BV^ ^^Sj- ^ . 

11] 

*fl 10 *<H1 5fl°H, 

^7] ^1 1 SiOx(x>l), SiNx(x>l), MgF 2l CaF 2) A1 2 0 3 , Sn0 2 ^ ¥ 

^tb ^^#^5. ol ^ ^ IT0( Indium tin Oxide), IZOClndium Zinc Oxide), ZnO, 

ln 2 0 3 ^ S^lr^S. ol^o^ 5- # 3<HS *H33 

^ «m #^5. %-§r S^10 S ^ WVnl-o] 

[^t 1 * 12] 

*fl 11 , 

^7] *|] 2 ^-g-^- Fe, Co, V, Ti, Al , Ag, Si, Ge, Y, Zn, Zr , W, Ta, Cu, PtS. o] 

aVnV^ ^ 
13] 
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ta|lEe]A^ Cr0x(x>l)5. ^o^i-h CrSLZ. % 

^-°3L *Kr ^3^- ^^s}- «>^. 

14] 

9 *<M1 SU^i, 

#7l l-^nfl HgJ^^^. a o v 7 ] ^<^7l^ #ofl Cr0x(x>l)S. ^-til^ 1^4, 
1 «VnVo] AVJjL^ CrA^ ^ 2 ^<?1 

^ €^3- H o v ^ . 

151 

^1 9 ^Hl SU^H, 

ll^if ^ sflB^ ^ ^-71 ^ cl^l-eflo] ^7>^ ^ofl 

^-§-*Rr #71 £*J| nflE^ofl cflt!" 3flB^ ^4 ^Ajofl o] ^ *1 SL^C *V*f ^ 

§Kr -MS]^- ^s}- ^ . 
16] 

9 %1 15%> ^ <>|^ ?1 ^1 ^<H^i, 

#7l ^ Ni, Pd, Au, Sn, Sb, Cr, Mo, Tr , Ru, Rh, Fe, 

Co, V, Ti, Al, Ag, Cu, Pt S. o}^*]^ ^ S a El Ainjs} ^q. o]^ ^ °1 

^<H*1 ^ «o^. 
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17] 

*A<£ 7}% #ofl $1*1 *H *flv| ^^4, #7l °cKHMl lr^# 

ol 5L^*1 ±^ ^ =^l<y <3<*# £^ ^-71 sfl^ <3<* o_ MILC ^^o. s 
*}^} 

#7l #71 ii ^ JELEfl^ #7l 7]&^£\ A> 

°H1 7fl7fl5lJi, zz. #^ #e)s ^^s}- ^ufli-^-a- £ti> **! ll^if; ^ 

#71 « <3<* #<*fl Tllol^ ^^nV^_ 7 fl 7 fl^ *g#^ XMM 

18] 

^ 17 sa<H^, 

#71 1-^ lESjAfo ^-71 7l^O_^JfEi Jf-^*> #^<y »1 1 ^^-4, ^ 

#^^1 2 #«-ol ^til^ 71 ^# ^olS|, #7l *)1 1 ^1 2 * 

i^tifll- £^ €^fl*Rr #71 *)1 1 #71 ^ 7}&°\] 7 >^7> 

ZL ^7}15}JL, #71 7^1 2 #71 71^-O.S^-E^ ZL 

^°1 ^7>*K£^ ^ til 51 ^ ^SLS. ^ M^E^l^Ei. 

19] 

*fl 18%H1 5U°H, 

#71 ^1 1 Si0x(x>l), SiNx(x>l), MgF 2 , CaF 2 , A1 2 0 3 , Sn0 2 ^ ^ ^ 

^l^-^^l 5- ^ IT0( Indium tin Oxide), IZOClndium Zinc Oxide), ZnO, 
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ln 2 0 3 ^ ^ °l^-o^ ^ ^ ^o^£ aJbhs) 

- 3 ^5. §>i4 ojAVo) 1-^5. f^AS ^ H^i^ . 

[3^* 20] 

all 19 Sl^H, 

-S-71 ^] 2 ^-g-£r Fe, Co, V, Ti, Al , Ag, Si, Ge, Y, Zn, Zr, W, Ta, Cu, PtS. °] 
21] 

*fl 17 %H1 5a°H, 

^-71 1-^ issjif^- Cr0x(x>l)S. ^-^-^lTiq-, ^^91 

22] 

*ll 17 %H1 $M>H, 

^-71 nlEBJAf^ ^-71 ^<g7l^r -#ofl Cr0x(x>l)S ?-Hl^ ^ 1MVBV 2 ]. > # 

23] 

17 ^^1 *!] 22%> ^ *V *J-ofl o^o^i, 
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A o v 7l ^sj- ^ofl M£ Ni , Pd, Au, Sn, Sb, Cr, Mo, Tr, Ru, Rh, Fe, 

Co, V, Ti, Al, Ag, Cu, Pt £. ^l^-^^l ^il^jf^ a^bm^ ol^-o^ ^-^ ol 

24] 

17 %> vfl^l 22*J- ^ 1H 5a°H, 

A 0 V 7 ] ^-eH nflE^^* o. ± ^ * c.5,10] ^^oflAi ^crio} yj-^ 

[^Ir 25] 

24 ^Hl &oH. 

A J-7l * <^-8r #7l jfl^ ^^^-S^Ei MILC ^ MIC^ ^ 

MIC ^J-g; ^-^^S <5>^ ^-sv H^^j^Ei. 

26] 

17 *J- *ll 22 ^ Si- %H1 aJ^, 
Ni, Pd, Au, Sn, Sb, Cr, Mo, Tr, Ru, Rh, Fe, Co, V, Ti , Al , Ag, Cu, Pt S. 
7fl^fl^ t^AS *Kr ^ H«*l>iBl. 

27] 

7]^: nflESA ^Efl^ titles} §Mi-^<2}-, A o V 7l S}-^^ ^o]£ 
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^.s. ^€ 

-8-7] ^71 « <3<* #Jfofl TflojE 7fl*f|«M 

>IMm 3}- ^ 71^:^ A}ol a o 1- 7 i a]- E ^ *H;£ ^71 i 

^ ^ H.iJfl°l ^"71 ^ 71^ A>ol<Hl 7\z\ 7fl^SlJ7 ; a o > 7 ) sj-^-Ho]] cfl-g-Sjif- 

^<£^, ^ i=efl<y ^^£)J1, ^-71 £Le11^ #^--3)- 

^ ^"^AS. 5}^ Cl^^o} ^7>. 

[^t 1 * 281 
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I^t 1 * 29] 

*n 28 ^hi sa<H>H, 

^-71 ^ ^71 ^ MILC ^ MIC^ ^ ^4 

MIC ^ ^$°-3- *>*r ^^i]]o) ±x}. 
30] 

27 ^ vfl^l 29^ ^ <HJn tr %H1 

^-71 1-^ nflEgJ^*^ ^v 7 ] ti}^ %V^V ^ofl^ Ni, Pd, Au, Sn, Sb, 

Cr, Mo, Tr, Ru, Rh, Fe, Co, V, Ti , Al , Ag, Cu, Pt 3. 0)^0]^ ^AS^-Ei *r 

31] 

*fl 27 vj)*l 4 29%> ^ tr ^"^l &<H>H, 

Ni, Pd, Au, Sn, Sb, Cr, Mo, Tr, Ru, Rh, Fe, Co, V, Ti , Al , Ag, Cu, Pt S. 
71] clififlo] 4i7)-. 
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5] 
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7|»o^E|o| ^5.| ( A ) 



IS. 6] 



20 



[5. 7a] 




[£• 7b] 
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